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In an Fl^ receiver, the multiplex Fl^ signal after 
demodulation is applied to an analogue-to-digital converter 
(AD) and the RDS and any ARI components are down-mixed 
in a first mixer (DM) to substantially baseband and then 
taken in an exponential mixer (EM) to actual baseband. The 
resulting quadrature related components (I,Q) are applied to 
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comparators (C1,C2) whose outputs are summed (S) and 
control a local oscillator (LO) for the control of the phase of 
the components from the exponential multiplier (EM). The 
resulting control loops have a reduced locking-in time due to 
their operation on both the RDS and ARI signals. 
EXEMPLARY CLAIMS- A receiver for the reception of 
frequency modulated transmissions which include a bi-phase 
encoded digital data signal which is double- sideband 
amplitude modulated on a suppressed carrier which carrier is 
additionally amplitude modulated by a two tone data signal, 
the modulation of the carrier by the digital data signal 
having a quadrature phase relationship with that of the two 
tone data signal, said receiver including a demodulator for 
demodulating said data signals modulated carrier when 
received, said demodulator comprising means for producing 
first and second baseband outputs from said received 
modulated carrier which outputs have a quadrature 
relationship and one of which forms the demodulator output 
for one of said data signals, first means for comparing the 
relative magnitudes of said first and second baseband 
outputs, means for low pass filtering the output of said 
comparing means which filtered output is applied to means 
for supplying quadrature related components to said means 
for producing said first and second baseband outputs to 
ensure the correct demodulation of said applied signal, 
characterised in that said receiver additionally comprises 
second means for comparing the relative magnitudes of said 
first and second baseband outputs, and means for summing 
the outputs of said first and second comparing means such 
that said means for supplying said quadrature related 
components is subject to the control of both said first and 
second comparing means. 
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Description 

The present invention relates to a receiver for the 
reception of frequency modulated transmissions which 
include a bi-phase encoded digital data signal which Is 
double-sideband amplitude modulated on a suppressed 
carrier which carrier is additionally amplitude modulated 
by a two tone data signal, the modulation of the carrier 
by the digital data signal having a quadrature phase re- 
lationship with that by the two tone data signal, said re- 
ceiver including a demodulator for demodulating said 
data signals modulated carrier when received, said de- 
modulator comprising means for producing first and 
second baseband outputs from said received modulat- 
ed carrier which outputs have a quadrature relationship 
and one of which forms the demodulator output for one 
of said data signals, first means for comparing the rela- 
tive magnitudes of said first and second baseband out- 
puts, means for low pass filtering the output of said com- 
paring means which filtered output is applied to means 
for supplying quadrature related components to said 
means for producing said first and second baseband 
outputs to ensure the correct demodulation of said ap- 
plied signal. 

Such a receiver is described in published European 
Patent Application 0374996 A which relates to an FM- 
receiver suitable for the reception and processing of dig- 
ital signals in a Radio Data System (RDS). Details of 
RDS are given in the European Broadcasting Union 
document "Specification of the radio-data system RDS 
for VHF/FM sound broadcasting". EBU Tech. 3244, 
March 1984. The RDS information is transmitted as a 
bi-phase encoded data signal having a data rate of 
1.1875 kbits/second which is double-sideband ampli- 
tude modulated on a 57 kHz sub-carrier which carrier is 
suppressed. An alternative auto traffic information sys- 
tem, Autofahrer Rundfunk Information (ARI) which pre- 
dates RDS is still being broadcast in Austria, Germany, 
Luxembourg and Switzerland and in some areas RDS 
and ARI are broadcast simultaneously. The ARI signals 
consist of two tones, the tower of which lies in the range 
between 23 and 54Hz whilst the higher, which is not al- 
ways present, is at 125Hz which tones are amplitude 
modulated on a 57kHz sub-carrier. Where ARI and RDS 
'are transmitted simultaneously the EBU recommenda- 
tion is that the phase angle between them is 90 degrees 
to reduce the possibility of the RDS signal amplitude 
modulating the ARI signal. The above European Patent 
Application employs a 57kHz notch filter positioned prior 
to the RDS demodulator which improves the sensitivity 
of the RDS demodulator in multi-path reception condi- 
tions when an ARI signal is present. However this filter 
also removes the ARI signal when present and thus it is 
necessary to take off the ARI signal prior to the notch 
filter and to provide a demodulator for the ARI signal 
which is separate to that used for the RDS signal. 

Patent Abstracts of Japan, Vol 13, No 26 (E-706). 
20th January 1 989; Abstract of JP-A-63228831 (Sanyo) 



22-09-1 988 discloses an arrangement for demodulating 
RDS and ARI signals without using a band suppressing 
circuit for ARI signal. 

It Is an object of the invention to provide a novel con- 
5 struction of receiver for frequency modulated transmis- 
sions which incorporates a demodulator which makes 
use of both the digital and two tone data signals. 

The invention provides a receiver for the reception 
of frequency modulated transmissions which Include a 
10 bl-phase encoded digital data signal which is double- 
sideband amplitude modulated on a suppressed carrier 
which carrier is additionally amplitude modulated by a 
two tone data signal, the modulation of the carrier by the 
digital data signal having a quadrature phase relation- 
15 ship with that of the two tone data signal, said receiver 
including a demodulator for demodulating said data sig- 
nals modulated carrier when received, said demodula- 
tor comprising means for producing first and second 
baseband outputs from said received modulated carrier 
which outputs have a quadrature relationship and one 
of which forms the demodulator output for one of said 
data signals, first means for comparing the relative mag- 
nitudes of said first and second baseband outputs, 
means for low pass filtering the output of said comparing 
means which filtered output is applied to means for sup- 
plying quadrature related components to said means for 
producing said first and second baseband outputs to en- 
sure the correct demodulation of said applied signal, 
characterised in that said receiver additionally compris- 
es second means for comparing the relative magnitudes 
of said first and second baseband outputs, and means 
for summing the outputs of said first and second com- 
paring means such that said means for supplying said 
quadrature related components is subject to the control 
of both said first and second comparing means. 

Such a receiver has the advantage that the perform- 
ance of the demodulator is improved especially in the 
case of multipath reception whilst its locking-ln time Is 
reduced by using both the digital and two tone data sig- 
nals. 

Where one of the data signals has an amplitude 
greater than that of the other data signal, the invention 
may be further characterised in that the baseband out- 
puts are applied to the first comparing means through 
means for substantially removing said one data signal, 
if the said one data signal Is an auto traffic information 
(ARI) two tone data signal whilst the other data signal is 
a radio data system (RDS) digital data signal each con- 
nection conveying the baseband outputs to the first 
comparing means may include a high pass filter for pre- 
venting the first comparing means from being influenced 
by the ARI data signal. 

The means for producing baseband outputs may 
comprise a first stage for providing the first and second 
outputs substantially at baseband and a second stage 
for providing these outputs at baseband, the quadrature 
related components being supplied to the second stage 
for ensuring the correct phasing of the outputs. The sec- 
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ond stage may comprise first, second, third and fourth 
mixer circuits and first and second summing circuits, the 
first output of the first stage being applied to a first input 
oi the first and second mixer circuits whilst the second 
output of the first stage is applied to a first input of the 
third and fourth mixer circuits, a second input of the first 
and third mixer circuits receiving one of the quadrature 
related components the other component being applied 
to a second input of the second and fourth mixer circuits, 
the outputs of the first and fourth mixer circuits being 
summed by the first summing circuit to produce the first 
baseband output whilst the difference between the out- 
puts of the second and third mixer circuits is produced 
by the second summing circuit to provide the second 
baseband output. 

One input to the first and/or to the second compar- 
ing means may be by way of a loop gain control stage 
for controlling the amplitude of the signal applied thereto 
under the control of an applied scaling factor. The other 
input to the first and/or to the second comparing means 
may be by way of a limiter stage whose output may in- 
dicate the sign of the second output. 

Where the digital data signal is an RDS signal this 
may be derived from one of the baseband outputs and 
applied to an RDS signal decoder. The invention also 
provides a demodulator for digital and for use in a 

receiver for the reception of frequency modulated 
transmissions which include a bi-phase encoded digital 
data signal which is double-sideband amplitude modu- 
lated on a suppressed carrier which carrier is addition- 
ally amplitude modulated by a two tone data signal, the 
modulation of the carrier by the digital data signal having 
a quadrature phase relationship with that of the two tone 
data signal, said demodulator comprising means for 
producing first and second baseband outputs from said 
received modulated carrier which outputs have a quad- 
rature relationship and one of which forms the demod- 
ulator output for one of said data signals, first means for 
comparing the relative magnitudes of said first and sec- 
ond baseband outputs, means for low pass filtering the 
output of said comparing means which filtered output is 
applied to means for supplying quadrature related com- 
ponents to said means for producing said first and sec- 
ond baseband outputs to ensure the correct demodula- 
tion of said applied signal, characterised in that said de- 
modulator additionally comprises second means for 
comparing the relative magnitudes of said first and sec- 
ond baseband outputs, and means for summing the out- 
puts of said first and second comparing means such that 
said means for supplying said quadrature related com- 
ponents is subject to the control of both said first and 
second comparing means. 

The above and other features of the invention will 
now be described, by way of example, with reference to 
the accompanying drawings in which:- 

Figure 1 is a block diagram of a receiver according 
to the Invention, 



Figure 2 is a more detailed diagram of selected 
parts of Figure 1 , 

Figure 3 is also a more detailed diagram of part of 
Figure 1 , and 

5 Figure 4 shows the combination of parts of Figure 
2 and 3. 

The VHF/FM receiver shown in Figure I has an input 
IP to which an aerial A can be connected to convey sig- 
10 nals to the receiver. The receiver comprises a high fre- 
quency section HF which receives signals at VHF from 
input I in the band 88 to 1 08MHz and down converts this 
to an intermediate frequency which might suitably be 
10.7MHz. The IF signal is applied to a frequency mod- 
15 ulated detector FD to produce the L+R sound signal at 
baseband, the 19kHz pilot tone, the L-R sound signals 
amplitude modulated on a 38kHz subcarrier and the 
RDS and ARI signals modulated on a 57kHz subcarrier. 
These are all applied to an analogue-to-digital converter 
AD which performs amplitude sampling to produce a se- 
ries of serial words at the sampling rate. Other forms of 
digital sampling could of course be used. The L+R, pilot 
tone and L-R subcarrier digitised components are proc- 
essed in a stereo sound signal processor SP to produce 
at its outputs 01 and 02 respective left and right sound 
components for application to respective externally con- 
nected loudspeakers LSL and LSR. 

The output from the converter AD is also applied to 
a first demodulation stage DM where the signal is down 
mixed to substantially baseband to produce quadrature 
phase related components I and Q. The resulting I and 
Q components are applied to a second demodulation 
stage EM in the form of an exponential multiplier acting 
as a frequency shifter which shifts the phase of the ap- 
plied components by the quadrature phased outputs of 
an associated local oscillator LO to produce I and Q 
components which are truly at baseband. As the expo- 
nential multiplier EM does not produce double frequen- 
cy components it is not necessary to low pass filter its I 
and Q outputs. These baseband outputs are applied to 
respective phase comparators CI and C2 where the I 
and Q components are compared in phase and their out- 
puts added in a summing stage S, the summed output 
being applied by way of a low pass loop filter LP to the 
local oscillator LO to control the phase of its outputs. 
The oscillator LO outputs are applied to the exponential 
multiplier EM to ensure correct phasing of its I and Q 
outputs. In areas where the RDS and ARI signals are 
both present the ARI signal is generally of a greater am- 
plitude than the RDS signal. The RDS phase compara- 
tor C1 connections may therefore include filtering to pre- 
vent the ARI signal from swamping the RDS signal. 
Such filtering may take the form of a high pass filter in 
each input to comparator CI which would remove the 
ARI signal as well as any noise which may also be 
present. If the RDS signal were greater than the ARI sig- 
nal then the filtering coutd be associated with the ARI 
phase comparator 02 which could be conveneintty 
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formed by a low pass filter in each input to comparator 
C2. The RDS signal output of this demodulator is de- 
rived from the I component output of the exponential 
multiplier EM which is additionally applied to an RDS 
decoder RD to recover the information conveyed by the 
RDS signal. 

An ARI decoder is not included for the reasons giv- 
en in relation to Figure 1 . ARI decoder is not included in 
Figure 1 as It Is intended that information carried by an 
ARI signal will be duplicated by the associated RDS sig- 
nal, it being further Intended that ARI signal transmis- 
sions will continue for some time to serve the receivers 
for these transmissions. Should an ARI decoder be re- 
quired it could be connected to the Q output of the ex- 
ponential multiplier EM. The provision of separate com- 
parison loops for the two signals has the advantage that 
the locking time for the demodulator when the RDS and 
ARI signals are present simultaneously is quicker than 
if a comparison loop was only provided for one of the 
signals. 

Figure 2 shows part of Figure 1 In greater detail, in 
relation to the RDS comparator, corresponding refer- 
ences between these two figures indicating like compo- 
nents. The down mixing stage DM comprises first and 
second mixer stages Ml and M2 each in the form of mul- 
tipliers each of which at one Input receives the digitally 
sampled 57kHz components from the analogue to dig- 
ital converter (not shown). The other Input of the stages 
Ml and M2 each receive oscillations from a 57kHz gen- 
erator G. those for stage M1 being shifted by 90 degrees 
compared with those applied to stage M2. The outputs 
from the stages Ml and M2 are taken by way of respec- 
tive low pass filter LPF1 and LPF2 which remove the 
sum mixing products and the stereo sound components 
whilst passing the quadrature related products I and Q 
at substantially baseband. The exponential multiplier 
EM which receives the I and O components comprises 
four further multiplier stages M3, M4, M5 and M6 with 
stages M3 and M4 receiving at their first input the I com- 
ponent from the down mixer DM whilst stages M5 and 
M6 receive the Q component at their first input. The sec- 
ond input of stages M3, M4, MS and M6 each receive 
an input from the local oscillator LO that (sin c|)) to stages 
M3 and M6 being in quadrature relationship to that (cos 
0) to stages M4 and M5. A summing stage S1 receives 
and adds the outputs of stages M3 and M5 whilst an 
additional summing stage S2 receives and produces the 
difference between the outputs of stages M4 and M6. 
The outputs I and Q from the exponential multiplier EM 
truly at baseband are respectively derived from the out- 
puts of summing stages S1 and S2. 

Filtering of the RDS signal is provided by a high 
pass filter HP1 connected to the I baseband output and 
is formed by an arrangement having two input paths one 
of which is by way of a delay stage D1 having a delay 
time of one sample period, the delayed and undelayed 
paths being applied to respective inputs of a further 
summing stage S3 whose output is the difference be- 



tween its inputs. A similar high pass filter HP2 connected 
to the Q baseband output Is formed using delay stage 
D2 and summing stage S4. The output from filter HP1 
is applied to the comparator C1, which in Figure 2 Is 
s formed by a further multiplier, by way of a loop gain con- 
trol stage LG1 a control input of which receives via an 
input SF1 a preset scaling factor. The output from filter 
HP2. which as with the output from filter HP1 Is in the 
form of a 6-bit word, Is applied to comparator C1 by way 
10 of a hard limit stage HL1 which provides limiting of re- 
sidual RDS signal prior to lock-In. In practice the limit 
stage HL1 selects only the sign bit from the 6-bit word 
applied to it so that the 6-bit word from loop gain control 
stage LG1 is compared with that sign bit. The output of 
^5 comparator C1 is connected through summing stage S 
to the loop filter LP which Is formed by a further summing 
stage S5 one Input of which receives the result of the 
comparison whilst its other input receives the delayed 
summed output from stage S5, the delay being achieved 
by means of a delay stage D3 having a delay time of 
one sample period. In Figure 2 the local oscillator LO 
may take the form of a sine and cosine look-up table 
which provides quadrature related outputs to the expo- 
nential multiplier EM in response to the 6-bit words ap- 
plied to It. Each input to comparator C2. The compo- 
nents EM, HP1. HP2, CI, LP and LO form a modified 
"Gostas Loop" demodulator, this type of demodulator 
being described in Proceedings of the IRE, December 
1956, pages 1713 to 1718, "Synchronous Communica- 
tions" by John R Costas. 

Where it Is required to receive the ARI signal It will 
be necessary to provide means to demodulate and de- 
code such a signal and Figure 3 shows part of Figure 1 
In relation to the ARI comparator in greater detail togeth- 
er with an ARI decoder, components employing like ref- 
erences in this figure and Figures 1 and 2 indicating like 
components and will not be further described. In Figure 
3 the I component from the exponential multiplier EM is 
hard limited by limrter stage HL2 to provide, as with lim- 
iter stage HL1, the sign bit of each serial word of the I 
component which normally carries the RDS signal. This 
sign bit is applied'to comparator C2, also in the form of 
a multiplier, a second Input of which receives the Q com- 
ponent by way of a loop gain control stage LG2 similar 
to that of stage LG1 . The control input of stage LG2 re- 
ceives a preset scaling factor from an input SF2. The 
output of comparator C2 is applied to the local oscillator 
LO via the summing stage S and the loop filter LP as 
before. The demodulated ARI signal is derived from the 
Q component which is also applied to an ARI decoder 
ID to recover the information conveyed by ARI signals. 

Figure 4 shows a combination of stages from Fig- 
ures 2 and 3 to provide decoding for RDS signal and 
corresponding components in these figures using the 
same references indicate like components. An ARI de- 
coder is not included for the reasons given in relation to 
Figure 1 . Each portion of Figure 4 operates in the man- 
ner described in relation to Figures 2 and 3 with sum- 
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ming stage S adding the outputs of the two comparators 
CI and C2 prior to application to the local oscillator LO 
via the loop filter LP. A number of common stages are 
used In the processing of both the RDS and ARI signals. 

In the above description the processing of the ARI 
and RDS signals is shown to be carried out following 
their conversion into digitally sampled signals and vari- 
ous known methods of performing digital sampling may 
be employed. Some of the processing stages have been 
described in terms more usually employed for analogue 
signal processing though it will be realised that they are 
performed by digital techniques and some might even 
be performed by the software control of a microproces- 
sor. Although the above description is concerned with 
processing digitally sampled signals it will be appreciat- 
ed that analogue processing could altematively be used 
though it might prove more complex, and this would re- 
quire the removal of the analogue-to-digital converter 
AD shown in Figure 1 . 

From reading the present disclosure, other modifi- 
cations will be apparent to persons skilled In the art. 
Such modifications may involve other features which 
are already known in the design, manufacture and use 
of FM receivers and component parts thereof and which 
may be used Instead of or in addition to features already 
described herein. 



Claims 

1 . A receiver for the reception of frequency modulated 
transmissions which include a bi-phase encoded 
digital data signal which is double-sideband ampli- 
tude modulated on a suppressed carrier which car- 
rier is additionally amplitude modulated by a two 
tone data signal, the modulation of the carrier by the 
digital data signal having a quadrature phase rela- 
tionship with that of the two tone data signal, said 
receiver including a demodulator for demodulating 
said data signals modulated carrier when received, 
said demodulator comprising means for producing 
first and second baseband outputs from said re- 
ceived modulated carrier which outputs have a 
quadrature relationship and one of which forms the 
demodulator output for one of said data signals, first 
means for comparing the relative magnitudes of 
said first and second baseband outputs, means for 
low pass filtering the output of said comparing 
means which filtered output is applied to means for 
supplying quadrature related components to said 
means for producing said first and second base- 
band outputs to ensure the correct demodulation of 
said applied signal, characterised in that said re- 
ceiver additionally comprises second means for 
comparing the relative magnitudes of said first and 
second baseband outputs, and means for summing 
the outputs of said first and second comparing 
means such that said means for supplying said 



quadrature related components is subject to the 
control of both said first and second comparing 
means. 

5 2. A receiver as claimed in Claim 1, in which one of 
said data signals has an amplitude greater than that 
of the other data signal, characterised in that the 
said baseband outputs are applied to said first com- 
paring means through means for substantially re- 

10 moving said one data signal. 

3. A receiver as claimed in Claim 2, in which said one 
data signal is an auto traffic information (ARI) two 
tone data signal whilst the other data signal is a ra- 
dio data system (RDS) digital data signal, charac- 
terised in that each connection conveying said 
baseband outputs to said first comparing means in- 
cludes a high pass filter for preventing the first com- 
paring means from being influenced by said ARI da- 
ta signal. 

A receiver as claimed in Claim 1 , 2 or 3, character- 
ised in that said means for producing baseband out- 
puts comprises a first stage for providing said first 
and second outputs substantially at baseband and 
a second stage for providing these outputs at base- 
band, said quadrature related components being 
supplied to said second stage for ensuring the cor- 
rect phasing of said outputs. 

A receiver as claimed In Claim 4, characterised in 
that said second stage comprises first, second, third 
and fourth mixer circuits and first and second sum- 
ming circuits, the first output of said first stage being 
applied to a first input of said first and second mixer 
circuits whilst the second output of said first stage 
is applied to a first input of said third and fourth mixer 
circuits, a second input of said first and third mixer 
circuits receiving one of said quadrature related 
components the other component being applied to 
a second input of said second and fourth mixer cir- 
cuits, the outputs of said first and fourth mixer cir- 
cuits being summed by said first summing circuit to 
produce said first baseband output whilst the differ- 
ence between the outputs of said second and third 
mixer circuits is produced by said second summing 
circuit to provide said second baseband output. 

A receiver as claimed in Claim 1 , 2, 3, 4 or 5, char- 
acterised in that one input to said first and/or to said 
second comparing means is by way of a loop gain 
control stage for controlling the amplitude of the sig- 
nal applied thereto under the control of an applied 
scaling factor. 

7. A receiver as claimed in Claim 6, characterised in 
that the other input to said first and/or to said second 
comparing means is by way of a limiter stage. 
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8. A receiver as claimed In Claim 7, characterised in 
that the output of said llmiter stage Indicates the 
sign of the said second output. 

9. A receiver as claimed in Claim 3, characterised in s 
that said RDS signal Is derived from one of said 
baseband outputs and applied to an RDS signal de- 
coder. 

1 0. A demodulator for use in a receiver for the reception to 
of frequency modulated transmissions which In- 
clude a bi-phase encoded digital data signal which 

is double-sideband amplitude modulated on a sup- 
pressed carrier which carrier Is additionally ampli- 
tude modulated by a two tone data signal, the mod- ^5 
ulatlon of the carrier by the digital data signal having 
a quadrature phase relationship with that of the two 
tone data signal, said demodulator comprising 
means for producing first and second baseband 
outputs from said received modulated carrier which 20 
outputs have a quadrature relationship and one of 
which forms the demodulator output for one of said 
data signals, first means for comparing the relative 
magnitudes of said first and second baseband out- 
puts, means for low pass filtering the output of said 25 
comparing means which filtered output is applied to 
means for supplying quadrature related compo- 
nents to said means for producing said first and sec- 
ond baseband outputs to ensure the correct demod- 
ulation of said applied signal, characterised in that 30 
said demodulator additionally comprises second 
means for comparing the relative magnitudes of 
said first and second baseband outputs, and means 
for summing the outputs of said first and second 
comparing means such that said means for supply- 3S 
ing said quadrature related components is subject 
to the control of both said first and second compar- 
ing means. 

40 

Patentanspruche 

1. Ein Empf anger zum Empfang frequenzmodulierter 
Ubertragungen, die ein zweiphasig codiertes digi- 
tals Datenslgnal enthalten, das auf einen unter- ^5 
druckten Trager zwelseitenband-amplitudenmodu- 
liert ist, wobei der Trager zudem mit einem Zwei- 
tonsignal moduliert und die Modulation des Tragers 
mit dem digltalen Datenslgnal gegenuber derjeni- 
gen mit dem Zwelton-Datensignal um 90° verscho- 50 
ben ist, wobei der besagte Empf anger einen Demo- 
dulator zum Demodulieren des besagten, mit den 
besagten Datensignalen modulierten Tragers belm 
Empfang und der besagte Demodulator eine Vor- 
richtung zum Erzeugen eines ersten und eines 5S 
zweiten BasisbandAusgangs aus dem besagten, 
empfangenen modulierten Trager hat, wahrend die- 
se Ausgange gegeneinander um 90'' verschoben 
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sind und einer von ihnen der Demodulatorausgang 
fur eines der besagten Datenslgnale ist, sowie eine 
erste Vorrichtung zum Vergleichen der relatlven 
GroQe des besagten ersten und zweiten Basis- 
bandausgangs, eine Vorrichtung zum TiefpaBfiltern 
des Ausgangs der besagten Verglelchsvorrichtung, 
wobei der gefllterte Ausgang in eine Vorrichtung 
eingespeist wird, die um 90° gegeneinander ver- 
schobene Komponenten fur die besagte Vorrich- 
tung zum Erzeugen eines ersten und zweiten Ba- 
sisbandausgangs liefert, um eine korrekte Demo- 
dulation des besagten eingespelsten Signals si- 
cherzustellen, derdadurch gekennzeichnet ist, daB 
der besagte Empfanger zusatzlich eine zweite Vor- 
richtung zum Vergleichen der relatlven Gr63e des 
besagten ersten und zweiten Basisbandausgangs 
hat sowie eine Vorrichtung zum Addieren der Aus- 
gange der besagten ersten und zweiten Verglelchs- 
vorrichtung, so daB die besagte Vorrichtung zum 
Erzeugen von um 90° gegeneinander verschobe- 
nen Komponenten zugleich von der besagten er- 
sten und der besagten zweiten Vergleichsvorrich- 
tungen gesteuert wird. 

2. Ein Empfanger laut in Anspruch 1, bei dem eines 
der besagten Datenslgnale eine grofBere Amplitude 
als das andere Datensignal hat, dadurch gekenn- 
zeichnet, daB die besagten Basisbandausgange In 
die besagte erste Verglelchsvorrichtung uber eine 
Vorrichtung zum Entfernen des wesentlichen Teils 
des besagten einen Datensignals eingespeist wird. 

3. Ein Empfanger laut in Anspruch 2, bei dem das eine 
besagte Datensignal eine Verkehrsinformation 
(ARI) in Form eines Zweiton-Datensignals ist, wah- 
rend das andere Datenslgnal ein Radiodatensy- 
stem (RDS) in Form eines digitales Datensignals 
ist, dadurch gekennzeichnet, daB jede Verblndung, 
die die besagten Basisbandausgange mit der be- 
sagten ersten Verglelchsvorrichtung verbindet, ei- 
nen HochpaBfilter enthalt um zu verhindern, daB 
die erste Verglelchsvorrichtung vom besagten ARI- 
Datenslgnal beelnfluBt wird. 

4. Ein Empfanger laut den Anspruchen 1 , 2 oder 3, 
dadurch gekennzeichnet. daB die besagte Vorrich- 
tung zum Erzeugen von Baslsbandausgangen eine 
erste Stufe zum Liefern des besagten ersten und 
zweiten Ausgangs im wesentlichen im Baslsband 
und eine zweite Stufe zum Liefern dieser Ausgange 
im Baslsband umfaBt, wobei die besagten, gegen- 
elneander um 90** verschobenen Komponenten in 
die besagte korrekte zweite Stufe eingespeist wer- 
den, um eine korrekte Phase der besagten Ausgan- 
ge zu sichem. 

5. Ein Empfanger laut in Anspruch 4. dadurch gekenn- 
zeichnet. daB die besagte zweite Stufe einen er- 
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sten, zweiten. dritten und vierten Mischkreis und ei- 
nen ersten und zweiten Addierkreis umfaBt, wobei 
der erste Ausgang der besagten ersten Stufe in ei- 
nen ersten Eingang des besagten ersten und zwei- 
ten Mischkreises gespeist wird, wahrend der zweite s 
Ausgang der besagten ersten Stufe in einen ersten 
Eingang des besagten dritten und vierten Misch- 
kreises gespeist wird, ein zweiter Eingang des be- 
sagten ersten und dritten IVIischkreises eine der be- 
sagten, um 90* gegeneinander verschobenen 10 
Konnponenten empfangt, wahrend die andere Kom- 
ponente in einen zweiten Eingang des besagten 
zweiten und vierten Mischkreises gespeist wird, 
wobei die Ausgange des besagten ersten und vier- 
ten Mischkreises vom besagten ersten Addierkreis 
addiert werden und den besagten ersten Basis- 
bandausgangerzeugen, wahrend die Differenzzwl- 
schen den Ausgangen des besagten zweiten und 
dritten Mischkreises vom besagten zweiten Addier- 
kreis erzeugt wird und den besagten zweiten Basis- 20 
bandausgang liefert. 

6. Ein Ennpfanger laut den Anspruchen 1 , 2, 3, 4 Oder 
5, dadurch gekennzeichnet, da3 ein Eingang zur 
besagten ersten und/oder zur besagten zweiten 2S 
Vergleichsvorrichtung uber eIne Schleifenverstar- 
kungs-Steuerstufe verlauft, die die Annplitude des 
eingespeisten Signals und gesteuert von einenn 
eingespeisten Skalenfaktor steuert. 

30 

7. Ein Empfanger laut Anspruch 6, dadurch gekenn- 
zeichnet, da3 der andere Eingang der besagten er- 
sten und/oder der besagten zweiten Vergleichsvor- 
richtung uber eine Begrenzungsstufe verlauft. 

35 

8. Ein Empfanger laut Anspruch 7, dadurch gekenn- 
zeichnet, da(3 der Ausgang der besagten Begren- 
zungsstufe das Vorzeichen des besagten zweiten 
Ausgangs angibt. 

40 

9. Ein Empfanger laut Anspruch 3, dadurch gekenn- 
zeichnet, dal3 das RDS-Signal von einem der be- 
sagten Basisbandausgange abgeleitet wird und In 
einen RDS-Slgnaldecodierer eingespeist wird. 

45 

1 0. Ein Demodulator zur Anwendung in einem Empfan- 
ger fur den Empfang frequenzmodulierter Ubertra- 
gungen, die ein zwelphasig codiertes digitales Da- 
tensignal enthalten, das auf einen unterdruckten 
Trager zweiseitenband-amplitudenmoduliert ist, so 
wobei der Trager auBerdem mit einem Zweitonsi- 
gnal amplitudenmoduliert ist, die Modulation des 
Tragers mit dem digrtalen Datensignal gegenuber 
derjenigen mit dem Zweiton-Datensignal um 90* 
verschoben ist, wobei der besagte Demodulator ei- 5S 
ne Vorrichtung zum Erzeugen eines ersten und 
zweiten Basisbandausgangs aus dem besagten 
empfangenen. modulierten Trager enthalt und die- 



se Ausgange um 90* gegeneinander verschoben 
sind und einer von ihnen der Demodulatorausgang 
fur eines der besagten Datensignale ist, sowie eine 
erste Vorrichtung zum Vergleichen der relativen 
GroGe des besagten ersten und zweiten Basis- 
bandausgangs, und eine Vorrichtung zum 
TiefpaBfiltern des Ausgangs der besagten Ver- 
gleichsvorrichtung, wahrend der gefilterte Ausgang 
in eine Vorrichtung zum Erzeugen von um 90* ge- 
geneinander verschobenen Komponenten fur die 
besagte Vorrichtung zum Erzeugen des besagten 
ersten und zweiten Basisbandausgangs gespeist 
wird, um eine korrekte Demodulatbn des besagten 
eingespeisten Signals zu sichern, dadurch gekenn- 
zeichnet, da3 der besagte Demodulator zusatzlich 
eine zweite Vorrichtung zum Vergleichen der relati- 
ven GroBe des besagten ersten und zweiten Basis- 
bandausgangs und eine Vorrichtung zum Addieren 
der Ausgange der besagten ersten und zweiten 
Vergleichsvorrichtung hat, so da3 die besagte Vor- 
richtung zum Erzeugen der besagten, um 90* ge- 
geneinander verschobenen Komponenten, von zu- 
gleich von der besagten ersten und der besagten 
zweiten Vergleichsvorrichtungen gesteuert wird. 



Revendications 

1 . Recepteur pour la reception d'emissions modulees 
en frequence qui comprennent un signal de don- 
nees numerlque k modulation de phase a deux 
etats qui est un signal a modulation d'amplitude a 
deux bandes laterales sur une porteuse supprimee 
laquelle porteuse est en outre moduiee en amplitu- 
de par un signal de donnees a deux frequences por- 
teuses, la modulation de la porteuse par le signal 
de donnees numerique presentant une relation de 
phase en quadrature avec la modulation de la por- 
teuse par le signal de donnees k deux frequences 
porteuses, ledit recepteur comprenant un demodu- 
lateur pour demoduler ladite porteuse moduiee par 
des signaux de donnees lorsqu'elle est regue, ledit 
demodulateur comprenant un moyen pour produire 
des premidre et deuxieme sorties en bande de base 
a partir de ladite porteuse moduiee regue, lesdites 
sorties ayant une relation en quadrature et I'une de 
ces sorties constltuant la sortie du demodulateur 
pour un desdits signaux de donnees, un premier 
moyen pour comparer les amplitudes relatives des- 
dites premiere et deuxieme sorties en bande de ba- 
se, un moyen pour soumettre k un filtrage passe- 
bas la sortie dudit moyen comparateur, laquelle sor- 
tie filtree est appliquee a un moyen qui delivre des 
composantes en quadrature audit moyen cense 
produire lesdites premiere et deuxieme sorties en 
bande de base pour assurer la demodulation cor- 
recte dudit signal applique, caracterise en ce que 
ledit recepteur comprend en plus un deuxieme 
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moyen pour comparer les amplitudes relatives des- 
dites premiere etdeuxieme sorties en bande de ba- 
se, et un moyen pour sommer les sorties desdits 
premier et deuxieme moyens comparateurs, de tel- 
le sorte que ledit moyen cense fournir lesdites com- s 
posantes en quadrature sqit soumis au controle des 
deux dits premier et deuxieme moyens compara- 
teurs. 

Recepteur sulvant la revendlcation 1 , dans lequel io 
un premier desdits signaux de donnees a une am- 
plitude plus grande que celle de I'autre signal de 
donnees, caracterise en ce que lesdites sorties en 
bande de base sont appliquees audit premier 
moyen comparateur via un moyen destine a elimi- is 
ner senslblement ledit premier signal de donnees. 

Recepteur sulvant la revendication 2, dans lequel 
ledit premier signal de donnees est un signal de 
donnees a deux frequences porteuses d'informa- 20 
tion routiere (ARI), tandis que I'autre signal de don- 
nees est un signal de donnees numerique du sys- 
teme RDS (Radio Data System), caracterise en ce 
que chaque connexion acheminant lesdites sorties 
en bande de base jusqu'audit moyen comparateur 2S 
comprend un filtre passe-haut destine a empecher 
que le premier moyen comparateur d'etre influence 
par ledit signal de donnees ARI. 

Recepteur sulvant la revendication 1 , 2 ou 3, carac- 30 
terise en ce que ledit moyen destine ^ produire des 
sorties en bande de base comprend un premier eta- 
ge pour foumir lesdites premiere et deuxieme sor- 
ties senslblement en bande de base et un deuxieme 
etage pour foumir ces sorties en bande de base, 3S 
lesdites composantes en quadrature etant fournies 
audit deuxieme etage pour assurer la mise en pha- 
se correcte desdites sorties. 

Recepteur suivant la revendication 4, caracterise 40 
en ce que ledit deuxieme etage comprend un pre- 
mier, un deuxieme, un troisi^me et un quatri^me cir- 
cuits melangeurs et un premier et un deuxieme cir- 
cuits sommateurs, la premiere sortie du premier 
etage etant appliquee k une premiere entree des- 4S 
dits premier et deuxieme circuits melangeurs, tan- 
dis que la deuxieme sortie dudit premier etage est 
appliquee a une premiere entree desdits troisieme 
et quatrieme circuits melangeurs, une deuxieme 
entree desdits premier et troisieme circuits mdlan- so 
geurs recevant une desdites composantes en qua- 
drature, I'autre composante etant appliquee k une 
deuxieme entree desdits deuxieme et quatrieme 
circuits melangeurs, les sorties desdits premier et 
quatrieme circuits melangeurs etant somm^es par ss 
ledit premier circuit sommateur afin de produire la- 
dite premiere sortie en bande de base, tandis que 
la difference entre les sorties desdits deuxieme et 



troisieme circuits melangeurs est produite par ledit 
deuxieme circuit sommateur afin de fournir ladlte 
deuxieme sortie en bande de base. 

6. R§cepteur sulvant la revendication 1 , 2, 3, 4 ou 5, 
caracterise en ce qu'une entree audit premier et/ou 
audit deuxieme moyens comparateurs passe par 
I'intermediaire d'un etage de commande de gain de 
boucle pour commander I'amplitude du signal qui y 
est applique sous la commande d'un facteur 
d'^chelle appiiqud. 

7. Recepteur suivant la revendication 6, caract6ris6 
en ce que I'autre entree audit premier et/ou audit 
deuxieme moyens comparateurs passe par I'inter- 
mediaire d'un etage limiteur. 

8. Recepteur suivant la revendication 7, caracterise 
en ce que la sortie dudit etage limiteur indique le 
signe de ladite deuxieme sortie. 

9. Recepteur suivant la revendication 3, caracterise 
en ce que ledit signal RDS est derive d'une desdites 
sorties en bande de base et applique a un decodeu r 
de signaux RDS. 

10. Demodulateur h utiliser dans un recepteur pour la 
reception d'emissions, modulees en frequence qui 
comprennent un signal de donnees numeriques a 
modulation de phase a deux etats qui est un signal 
k modulation d'amplitude k deux bandes lat^rales 
sur une porteuse supprimee, laquelle porteuse est 
en outre modul^e en amplitude par un signal de 
donnees a deux frequences porteuses, la modula- 
tion de la porteuse par le signal de donnees nume- 
riques presentant une relation de phase en quadra- 
ture avec celle du signal de donnees a deux fre- 
quences porteuses, ledit demodulateur compre- 
nant un moyen pour produire des premiere et 
deuxieme sorties en bande de base a partir de la- 
dite porteuse modulee regue, lesdites sorties ayant 
une relation en quadrature et I'une de ces sorties 
constituant la sortie du demodulateur pour un des- 
dits signaux de donnees, un premier moyen pour 
comparer les amplitudes relatives desdites premie- 
re et deuxieme sorties en bande de base, un moyen 
pour soumettre a un filtrage passe-bas la sortie du- 
dit moyen comparateur, ladite sortie filtree etant ap- 
pliquee a un moyen qui dellvre des composantes 
en quadrature audit moyen cense produire lesdites 
premiere et deuxieme sorties en bande de base 
pour assurer la demodulation correcte dudit signal 
applique, caracterise en ce que le demodulateur 
comprend en outre un deuxieme moyen pour com- 
parer les amplitudes relatives desdites premiere et 
deuxieme sorties en bande de base, et un moyen 
pour sommer les sorties desdits premier et deuxie- 
me moyens comparateurs. de telle sorte que ledit 
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moyen cense fournir lesdites composantes en qua- 
drature soit soumis au contrdie des deux dits pre- 
mier et deuxi^me moyens connparateurs. 
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